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(54) DEVICE AND METHOD FOR CONTROLUNG STARTING OF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of 
the fluctuation of output torque from an internal combustion 
engine during the starting of an internal combustion engine 
and to reduce discharge of emission. 

SOLUTION: When the starting of an engine demanded at 
S212, the number Ni of idle revolutions being a target during 
starting and an air amount Qi necessary to maintenance of Ni 
are determined at S213. The Ni and the Qi are then set to 
the target number Ne* and a target intake air amount Q* at 
S214. The torque command values Tml and Tm2 of motors 
MG1 and MG2 are set at S216 and S218 to generate cranking 
torque by the MG1 and MG2 and the MG1 and MG2 are 
controlled at S220 and S222. Thereafter, an intake air amount 
is regulated to Q* by arc ISC at S224. Stability of Ne and Q 
is waited and fuel injection control and ignition timing control 
are started at S230 and an engine is started. In which case, a 
fuel injection amount and an ignition timing are determined 
according to the Ne* and Q*. 
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^-<^VV:^'-:/i>3 >^ir:xi^ l 6 5 a b c^^' ^ — 
yl.;K>^v-3>^ I/— :3f-^>$^V^coa<iAa) BP. ^yyV 
30 ;Jf>^v/3 >ir 18 4 ^^^(Oi^y h4<v^">3 >S P. 

^ 1 osEtbiHigg 1 9 1 bn/c 2 ocomjjSi^aiig i 

9 5, 1 9 6;6^e5<7:'mScfa I u 1 , I V 2, ^2(7:)|ga 
(n]gg 1 9 2 (Cl^ttb:^X/c2oC0li;}?fLl^ai^ 19 7, 19 
8 l^i^bcomffiffl I u 2, Iv2. y 1 9 4 

ft^<^tUi-'5a^St^ai^l 9 9;&^b<^^5^aBRM/^t' 
A:^^'— h ^:^^LTA;^$i^TV^5o ?i^b\ a^S 

1^!±i.^5l 9 9 11. >'<i/xy 1 9 4 0Omig??^<^i:bS^/c(l 
/<:y7"y 1 9 4 C9^<$CQSa^PJ:^LT^?^§fi5r4^fcli-f* 

40 $rtii[ii-t5 1**^-^. ^^;/^y <7^iF^^Fp1^nsFp^fi'o^-^/^- 
[0 0 5 6] ^fc. $HJ}^CPU 1 9 0^^811. ^1(^S& 

fttiHisi 1 9 1 \z,wt^'^hMz.7^^ y^^^i^mi-x^^em 
s w 1 i: . m2 (omm^^ 192 tcistt tnfc;^^ ^ 

LT(0 6<@£0 Vv^J:^^T r 1 1 ^J^l^^LT 
V 1 6$rSESftt-'53iiJWg^SW2 i:7^5ffi:^$i^TV^5o 
mi(DmW}\°\^i 9 ip^oeflitT:) h5>v;^^T r i?i 

50 l.^UTr6ll. h^>v^;^;5^-Y >-^<— ^^&ti?^LT*5 
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^(Ol^S^^'StC, ^— :^MG 1 CD^tg=r>i' (UVW) 3 

^<5/xy 1 9 4 (Oy'^y ^Mb -(i- -^n^W^ 
$n-CV^5>?)-b. 3jiH®CPU 1 9 0{::J:t9*f$r?i-r h 

[0 0 5 7 ] iii:^. m 2 (7>.^Si[£]?S 1 9 2 O 6 fliCO h ^ 
>-^;^^T r 1 1 /.^^/^LT r l 6 > 
y<-^^mf&LX^^O . ^n^'n. m 1 OSIEKlHlSS 1 9 

f^.^J-X, ^ — '^MG 2(DE.^=^^ Jl^l 4 4(D^'^\:iWM 

$nTV>5o Lfc;6^oT. ^OiSCPU 1 9 0i;iJ: «;>r^§r 
?te-rh^>v^^i^T r 1 l^'^eV^LTr 1 6<D:tl^^^f^^ 

n^rnS^. PWM*J?^]|;iJ:o-C*iffle^J^j^iEK&tc-r^ 20 
[0 0 5 8] ( 2 ) K^^jf^H 

j|^±o=ts^&f^p^L/cK);^ai;^^® 1 1 o^^»J^^^;lol^ 

tefScNe, h/V^ T e 031te^>r >■ h P 1 ■^SIcL. ^ 
(^in>-:^>' 1 5 Ot^h\ht^^n^=^^-J\^^^ e irfRl— CO 

;J<>r > h P 2T'y >^^*^-Vf4l 2 6 ^ilSc-t^^-g-. 

x.5o rcDB$£0 3i:/i;^>' 1 5 0 1- y 1 2 6 o 

[0 0 5 9] :7'^^-^ y ^'-t 1 2 OOSifll 
12 5, y ^^i^'^-Y$4 1 2 6:fBj:T>':7-^;^^ y U T 

12 4) \^if6\-^^\B\^^'^v^\-^<omm-t. mm^<om 

rt^^-c#:5o ^ce4b\ ^''^^.^ y ^^-^^ 1 2 otc^^tt^ 3 

m^i-^::thx^^o ^mi&mx^:xfmcom^cDfziib 
^mm^m\^^xmm't^o 

[0 0 6 0] [115 tCj^tt^mWlti3$(ljOl£l!te^$f!lT'*) 

1 2 5 t y ViJ^'^^i'W 12 6 COM^f # 
S, R^mm^tr^fct^. yy:^^^ V^^'JTl 2 4 

7E*:?fbn5c rrX'. ptl> y >i^'^'-\'l 2 20«SSfl;i 
ni'^'^>^-y 1 2 1 CO®^<751tT'fc ^ . ( 1 ) T 50 
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[0 0 6 1 ] 

y >>!^:i?-yoffia 0) 

[ 0 0 6 2 ] "n. :^>i^> 150 ;6^l£]K^N e "CilSc$ 
nxiS^O. y V:^*^-tlil 2 6;6^l£]teSiN r T'iS^^n 
TV^5^J'g'5r%^TV>^;6^fc. 1 5 0 y > 

^v--^-:? h 1 5 6;55Sg-&$nTV'^6>^'^-t^^ y T 
1 2 4 CDJ[l:^$lSCl^^> v^> 1 5 0 OS^SN e y 
2 6(OM11$ftRtc[£l^ifcN r S':7'n h^t 

(2) ) ^i!b^:zt^^x^ Z<oX^\^y'y^'^ 

1 2 OT-ti. i^>=^*ir 1 2 1, v>^'^'Vi2 
2^xx)^y'y^-^ y =3^^ y r 1 24 o 5"t^^-fii'^^2o 

[0 0 6 3] 
[fc2] 

Ns = Nr-(Nr-Nc) (2) 

[0 0 6 4 ] JS;e>^n/ctb^^*ISt;i. i^i^-v^^^ i 5 
ocoh^i^^T e ^:7-^^.^ y y r 1 2 4(ommHc 
^immtLxm^T:^^h±\ci'^m^'^^o ^<ot%m 

^^fzt^(DWmtLX^Oi^LV^t:^-X^^:^^h. M 

>^Te s tM=tgl4R±<0 hJl^^T e r iriC^^-T^ri: 
:*^T'#'5o t # hyt-i^ T e s jo-J:T>'T e r ^ 

(3) :ib^J:tK (4) \:LX^xmt>^ti^o 

[ 0 0 6 5] 

[gfeS] 

Tes = Tex-IL- (3) 

1+ p 

Tcr = Tcx-J— (4) 

1+ p 

[0 0 6 6 ] SiJ1^*^^/J^wtO^^;ffi"c-^5ET'*>^/c*!>tc 

J[11ittS±lC*i. l-yUi^ T e s $^^^^^CX{^^:^^ 

12 6 (C!±S:^)f 6 T r i: Ir] $ Tf^ 

^t^BL>^(0 t V^^^ T e r t <0'^ti\^t^\^i^^ ^ 

i)m\:.x^^t-Rn<D v^i^^Tm2iv^m^^^<oxh 

CICO hyUiJ^ Tml li^--^MG 1 t). h/U^T 
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^n^S^^^-.^i-^Pni 1 §r-9->^-tW] 1 2 5t^(b\°}^ 
-f-So ^MG2-eii, [£]teo::&[^,i: b>'Vi^t7?:^r^ J: 

L. Tm2 tlHie&N r t COaT^:):) $n^m^ 

3i;t>yi-^'Pni2grKj:^t try 2 6t:itii;^ 

10 0 6 7 ] rr-e. m^^^Vl-^^Pni 1 tm^^-^-.>'^ 

:¥Pm 2 &^L< -rntf. ^-^MG 2-i:?N^-f-5® 
;^?(Oi-><r^^— ^MG 1 0 [Hl:£L-Cflfi5 :: t ;65"e 

^n^S^^^^i-^^P e i: y 2 6 tcati;/^ ^^tx^ 

T e ^ SGiJcN e h (OmX^t^^iX^^^-^^^^^ e 

T r t [Hl^ifcN r OST'^^ ^-t-/^^^' P 

> h P 1 T'il^^nX^^^^V-v^:/ 1 5 Ot^h'^xt^^i'^^ 

5 h/l-i^ T e i:[H]SSScN e t ^ 

i^^^^LT. — h/'Vr^ T r t iHlte^N r 

i:T-^^^n'5K):;^t LTIJ 1 2 6i:itii;^-r 

5co-cfc5o *tJiBL/cJ:5*-^ y >^^*^irtti i 2 6 i;ittl 
:;^$ix/cfij;0(^. fb;ti^t±i^^ 1 2 8 

-Y 1 1 1 \z,^^mMM 112 t^eit^n> yr 

v'-r/i-^^-V 114 LTiKffij$il 116, 118 tceiS 
$n^o Lfc;5^oT. y ^-^'^'i-Wi 2 6tc:tB;^?^ix5 
it):;^^|[Ktb$ffl 1 16, 11 8 t-t^y 
:^rti:m\%t-iim.'r^'h>h. mmMr i e, 1 1 sid^s 
ii$iX'5iib;^S'. y v>^*:¥-t$ili 2 6tct±i;^$n^^^);^ 

[0 0 6 8] 5 {^^'t^mmx\'t-^>^^^ 1 2 5 O 
[HlBc^N s tiiE'Cfco/c;iiV 3i^-^>- 1 5 0 <?:>lHlte$ScN 
e ^ y 1 2 6C0lp]fiEmN r ird J:oTI^. M 

^-^MG 2t^^m^i: LTKjI'PL. h/U-^Tm 
2 i:[£]f^SScN r t coWT^t? $;^x^m^^-t^>^v^* P m 2 

$r y >^^'=^''V$ilii 2 67;>^fclE]*i-^::ti-^c^5o 

-g-, ^ — ^MG 1 T5^^^i-5ll^^^-^^=^'Pni l 
i^MG 2T'[H]*i-5fl;^:3i;f;/l.^'Pni2 t §r^L<i-n 
^-^MG 1 T-rS^i-'Sm^^-t^^l-^Pm 1 §r^"- 
^ MG 2 T^TffiBft 5 r t t 5o 
[0 0 6 9] \^j.}i(om\'^mMx\t^ y'y^-^ y ^^-^ 1 2 

0^^ — ^MGl, ^MG2. h^^v^^^Trl 
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/^v-^LT r 1 6?it'tcJ:^ii:^)(7:)^}^^?i)^Srfit 1 (10 
0%) tLT?ftP^L/Co Ml*rMT'fo5;6^ 

^>v^> 1 5 0;6^bai;ti^ix^^-t-^^^*P e $ry :/ 
^'=^--^^♦41 2 6 ^citl;^|-ro^-t>>'l^^'P r ii^ ^=f-i\^^J: 
mt't^^t\ iSi^y >;5^'=¥-VWi 2 6iithl:;^-ro^^>^^ 
^'P r ^:3i> v^> 1 5 0;^^bi±l;^$n5^-*^^^P e J: 

5 0;6^e3[±i:^?^il.^::i^^V^=¥P e ^)>^*^-\^\2 

6icai;'^^ii.^^-tvi-=¥P r ic^}^ja^t7:>ieSSSrf^i:T 

iJ^Tm2S'. I2]5 0*,^l]04fcffit'(^^-^MG ItCj: 
m^n^iSi: L. [D6c;o^J^[IIco:|^ft|T'(^--e— ^MG l 
b^fctli'HtlJ:V\ :7*^^.^ y 1 2 0 Tillt 

1 , MG 2 tc:^v^/c^^»mK)#^^a'^^iffi 1 \^^isbX55: 
V\ ^fc. h^>v>*;^^T r 1 ^'^V^LT r 1 6(0:^>ffi 
20 gtt^GTO/<^i:'@i^T/^^V^t>c^);55^PbnTV'^5e L/c 

ji^T*?^fAP^-ct. m.m<7:>^B(otiit>. m7r^i^^j:^^m^is. 

1 (10 0%) ^ \^xmK)mvo 

[0 0 7 0] :eJl±. ffii:^tli;^^S 1 1 0 (Dm^^tumi'f 

^ntcmtxD-r^x^ hju^^t^Lx]) 2 

6 {;ii±i;^-t"5ffi3i'^^ote. ^^v^v 1 5 o^^bai:^$ix/c 

mt)\^y<^yTV 1 9 4twS^bn/cm^^-t>7var^^{.t?3D 

Lxy >^'=^'^$4 1 2 6 i:itii;ti-t-5tb^'^-^. igfrtc^^v^ 
30 >'l 5 0;6^bai;^^nytffij;^O— gfJ.^/<:y7"y 1 9 4 fC 

[0 0 7 1 ] ( 3 ) ilte*J?» 

UTii^. r ^ LT^?f*$n/cK);^t±i;^^g 1 1 0 (DMU 

1 8 OCO^lJi^CPU 1 9 Ofi, y V^'^'i-'iMl 1 2 6 

0)0 y >i^'^'-t$d] 1 2 6 £0[E]iK^N r li. U y^;^/^ 1 
40 4 9;^^bl5t^iZi/L/fc y 2 6 (T-^SiEft S 0 r 

3 16 4a ;i^b^=0T:^i?yl--'<t^i'VU?Kv^v'3 >A 

P^IS^iAir (;7.xo,:7-s 102)0 r iJ'ir.'w^^Vv 1 

6 4 H31li5«-;^^ai;^ h/w^/j^S'P /^v^ t C/c i: # I^Bg 

^(D'<^LX\^^^tifit} hy^^ ('t^Ji^'h. mm^nl 16, 

[0 0 7 2] m^^X. H5l^iA*n/cT:^'iryi'-<^Vu^'i^ 
VAPt:iJSi:Ty>^^'=3f:i'$d]i 2 6i::i±l;^ii--<# h 



(10) 



2 2 2 0 6 4 
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^^^7^<^5 (>^7'2/:7's 1 0 4) o rrT\ T^±^i-^y 

ybTKv^v'a >APJ^/^i:-rlEib$ffl 1 1 6, llSlZltit) 

't'<^ hJ\-^ ^mi^'t^(^\t. U Vi^'^-YWi 1 2 6 CiK) 
;^)l5i{ii:¥^i 2 8, tfc:;^<Ea^i^ 1 1 i^5ii>'x^:7T 
1 1 4 $r^L-CSEii$ro 116, 1 i 8 

Mi^^^Tj^-t-^ ^yy'^^i^^OM 19 0b tctetg t-C4b* 
T^ir>'l-^^7VP a > A P t . 

:y :7' i: gc-5?f iA^H/cT ^ iryP^^J^V^^^^ v^v- a A P *5 
J:l>' y ^^^''^■^$4 12 6 cOSGSfcN r tcS^^^T 

[0 0 7 3] ig#ai$n/c b^V^Jt^^T r * t 

If^^^iA^n/cy l^^^^-^Hl 2 6cO[e]G^N r i:;^)^£>. 
y v^'^^-^^ti 12 6 t;i{±i;^-r-<^^-t->'^^P r ^f+^ 

(Pr=Tr*XNr) (;^x^7*S10 

y 1 9 4 c7:'asaBRM$rl?c^i^ij'^3g$:^T?ioT 
(>i.7"i/>^'s 1 0 8) . ii^^- K<7:>^J^^S§rtT>ie 5 
C^Tc^y's 1 1 0) o rcoilK^— Kco^iJ/^^St^x 

[gi9icffy.T^-r63m^^- K*ij^^s/i--^^^t;i.i: 

— ^^^(7:);^-7^ i/:7*s i o o Ticv^LS i o 8 x^^^^Ayfc 

[0 0 7 4 ] 31^^— ra^^SI/^— ^^'^i^^^T^^l'^ 

t . mm^^m. i 8 o (oum c p u i 9 o . :y 7^ y i 

9 4 0J^SfiBRM;^^ra{ilB L ^ P^iit B H t J: ^OUt>^ 

n^g5fflF^(^fc^;^^?r^'J5t L :y:7's 1 3 0) . :: 
<DmmP^\^^i:^^h^\^n. y<i/7" y 1 9 4 co?cJjc^;^'^aii^ 

MT'fc5 t^ijrrLT. ffi|j;^i±l:^^'ffl 1 i o (;031iRE^— K 
cL' tT5E;t?i^m^— K$riS:jE-r^ C;^.^- ^ ^^s i a 2 ) „ 
:i::-c% ^fflB l tr^fEBHti, x^ y i 9 4 (og^s 

MG 2 0;^(:iJ:aSEffift^''-^y-Tv/>^ h^- K(cJ:^^< 
i/T^y 1 9 4;6-ib<0Jicmm:^:(-<t^Si;^<DWJD^cft'^Srm 

l$/£^n-5o *^c. BgfBBHIl. /N'i/xy 1 9 46C)iffi3t 
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[0 0 7 5] P^y'yy'S 1 3 OX'^^yf) 1 9 4 O^^g 

t tlwli. y >>^':as^^$4l 2 6{ctB;^ji--<#:3i^. 

yV^^P r ;6^=i^>v^> 1 5 0 t^hVi^ti'^^^^^:^=^^-^^^ 
Pema x '^SS;t-CV^5 TJi^S/if^Sr^^ySt-o C^Xiy^'S 
1 3 4 ) o ft::^^^»'^=^P e m a x SrS^Tl/^^) t 
li. :r>i/> l 5 0;ei^tt±l;^$il'C)*::'v^^v^^=¥P e m 
a xT't^^J£"r'5:^-tv^W^'^^<i/7^y 1 9 4l::^^£)n 

5 C^v'yy's 1 3 6) o 

[0 0 7 6]-;^. y :/:^'^-¥$4i 2 6 i;itii:ti-t--^t^ 

^'P ema x i^TO t # 1^. hyV^Jt^ffiT r * ^ S 

s 1 3 8) . fj\'^(0^mP^<^t^\z.\%, K);^ai:^^ei 
1 0 coiie^— Kt LT1^>=¥■Yf4 12 5 <0\s\^i:W± 

14 0) o m'^(o^mt\'X. f->^-vi 2 i(o 

20 lH]fe^f?lhLfci4^SlT'^>'-:^>l 5 0$r?5*J^J:<31lcX' 
#5$bISX$)^o J.#:«3t:iti. 1^ 1 2 1 Srff it b 
fciKfigX^>v:^^l 5 0 §r5a^<t<31GX'#^$ElSf^O 
#31^^V > hT'^>i/> 1 5 0 S-jlSLTti #1-. y 
v>^'^-¥*4l 2 6|::ai;'3^n^-^n-?;JxO h/i^i^^ ^ [h1^ 
SScir $r-^ LT^*!)ROM 19 0b t;it£tiLT^5 

fo-5o ::^Vv=^^ 1 5 0 ^?^?^<t <3lteX#^SBH<^— Fll 
S-Ig] 1 0 Cl.T^i-o in*'. ^i|!cP El^^Vv^^- 1 5 0<Dm 
30 ^;65^tg^.eMfe1c-C^ t) . ^ii^PA(^^:/v:^> 1 5 oSr^ 

[0 0 7 7 ] ;^7"^/>''S 1 3 8-C h/l-rJ^JB^^ffiT r * ^ 
y v^^^'i^ldi 1 2 6(7:>l£l$5S^N r i:;^^f>fT/E<7:>5aElf^l-=^i 
y>^'^'^$dii 2 6 lc|±i;':?-f'^#^^v/i-^' 

P r ^iF;r^:3i^wl.3E:pML J: »VJ-^ < . t!?^-^. ^) > if ^ 
1 2 6(7)[H]?gmN r ;5^Virr/E[H]$^?SNML J: 19 d-^V^ 
40 f^^t^^^niEX^ (;=^7^ ^^"5 1 4 2) . ^Id/J^^V^i:^ 

G 2(0iz^tcJ:51iffii)O^— ^.^K)^— K5rlS:yE-r5 

Xi/:7'S 14 4) o F>fT^^-^>^^^*PML^FiytlE]te?SN 
MLIi. :3i>':^>l 5 0 ;^MS[H]?ic^-Cte h Xti?i)^ 

0, 1 5 0O31?£ffllSlct LTFjfTEtOgb^^rao 

^l$i:?i5^^^^^=^'P r :}b^J:l/i£]E^N r b LT^^$ 
tlho ^c^fc\ ^^C/^1 5 0 tOit#t4-^7' 

50 Xi/7'S14 2T% ^^^yU^^P r ;i5f;f:£^^^/'l-=^PML 
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tt 1 1 0 cOjIG^— LTii^ilC^^ KSrtx^-t" ^ 
C^Xi/^S 1 4 6) o 

[0 0 7 8] Il]7(Oilfe$lJ<W^U— ^>C^;^X5/:7'S 1 1 

icfiii^31Kh/V:^^Jf^P*aS (;^xi/:7"s i i 2) 

m {:^T'>y's 114) /<y-Tv^;=^ h^— K;^^^ 

5/y^*Sli6) u o,^Ti/:7'^— K:«i5!S:^^n/ct 

8) ^-:$^SIZi«)^-K:^>^S:^$n/ct#i:iti^— ^ 
IHZift hyi-^*J{^MS (;^7"-/>'-S 1 2 0) Sr^ix^'n* 

[0 0 7 9] ( 4 ) h mm^m 

^n^o *:y^-^V:^^^^T^tt^i:. S'J^^S 1 8 OO 

$ij^^cpu 1 9 0 ti. ^-ry >^'^-YWi 2 6t;ia:l;^~t- 

i^x:^Tyy's 1 1 2(Dil^jieb>'^^*Ji»^^:^'^^^T 

P r iitulHlO^^^^u^P r t7f)*^^^J:^tt\^n^Tiy^' 
S 1 5 2?'c^V^LS 1 5 6^6X1)^:^^ i/y'S 1 7 0/.£V^L 

s 1 7 2o^t^lS^^T^cCV^ mzt^i^m^^T-y^'s i e 

2/jrV^LS 1 7 2 0^S^^7?i5o ^-f^ ^-t^/l-^P r 
[0 0 8 0] ^^^/W^P r tfltJEO^^^/U^P r t 

^/-St^t^ti. ^-f. y v^'^^-^^iSi 2 6tcai:^i--<# 

^^v/l-=¥P r tcS-o'^'^T^^v^^ 1 5 0C)gt^ hJ\-P T 
e * ^ B1il£]r^^!fcN e * <^S:;^-r5^Sfl;^5r^T^.^ ^» (^^ 
Xi/^^S 1 5 2) o cc:t\ ni>-c;^> 1 5 OCDWi^-t^ 
Dijf ypar'Jiai 1 5 0 CO hyl-^ T e J: [HllclrXN e t 
C0^^C^LV^;6-t. i±l;^:-r'<#^^^-/l-^'P r t^>i>:y 
1 50(D@1ih>'W^Te *4^ctI>'@41lH]5£ifcN e '\^t(0 
mmt.'P r =T e * XN e * t . ;^^7i^5 T^f?^ 5r j^S 
-f^ai>^/>l 5 0CDg1^h/l-^Te *4b*J;l>'S1^[Hlte 

i;i^LT^>'v=> 1 5 0(^iie4^1S;65?f 6;6Mcg£Mt:i-^ 
=^:y%y>\ 5 0(7:»gll h^W^T e * Jo J: t>'@ N 
e -i^5r^it»ROMl 9 0 b 

-^:y:7*i: LTf£lt LT:Jb^^ . ^^.yU^e'p r [^t^iL^-T^^ 
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Vv^^l 5 0C0g<lh/U^Te *:J^J;l/@1i[EHtoiScN e 

[ 0 0 8 1 ] la 1 2 II. a:>v>> 1 5 0(7?il^JJ<^ > h 
t^>v^>l 5 Oc^^&'^ittT^^I^.Sr.^-t*:^''^ >^"efc5o 

Il]^'fl^B(i:3i>v^>i 5 0(7:)31S^tg?i?Si]^coiS#er 
.^i-, ^^v^^i 5 oc031te^tg?i^*Sicji. 

La 6C0j:^;t£^?i'?i**^ffi< rtyii^T't^o *^c. ^ 
10 1 5 0O313toPltg/<e^«lC(j:. h/Vi!^ T e irlUito 

ft$gC 1 - C 1 ?iV^LC 3 - C 3 ^ffi< r t ti^X^ 5o 
r 9 LTffiV^/c3:;twU^'— jECOffi;^.C 1 - C 1 ?teV^LC 
3 - C 3 tCfao-C#3ie=^<-<' > 1 5 

otDlHlKtScN e §r1S$rtt LT^ib-rtlli 3co>:^*9:7(0 

[0 0 8 2] [l]^-r5<}: 5t:i. i±l;^-r5^-tvi^=¥;6^f^i: 

1 5 o<^?5*)^li:^c# <^/c^5o <?fJ^tf^^^^^^— 

20 ^Cl-Cl±Tfi. zc^-v?:/ 1 5 0 §r3lSS7K>r > h A 
1 (hy'Ui^Tel, [El^^N e 1) T'31^i-^;i t l;i<t 

tcSo'#^:3i^.yl.dc=P 1- *C^L-C^>^-:^V 1 5 0 CO^i^ 

30 >- h (h/V-^Te, EteSScNe) t :3i^'./l-^r P r ^ 
fS^-^ LfctO§rfflv^X^>v/>^i 5 0O@^ h 

[0 0 8 3] ;irT\ ^mA^mmrr^.^Bx'i^^(o 
> 1 5 oo':*51^t*tfii;65:i.g^i-5 w ti:i^.£(9^ ^co^Mbo 

fiat-JZoTii. @Sc7:>31Knt^ffi(-^^-^t-^^TT'-^ 
40 Xh^o L/ci:6^oT. C(7:>.J: 9 i-fl3l?.A?riSlgci-5to3^ 

[0 0 8 41 ^>>^>1 5 0(0@1Ih>'l-:?'Te 
et^[E]«c«kN e ^l^^^TE-ra $iJf9CPU 1 9 0*1. 
^— ^MG 1 h/U:^'it^fBTm 1 H=5r. l2:^L/c:St^ 
h/l-rJ^T e * t=¥i-itp i:l-ffi<>V^T^^:^ (5) Icii^ 
W-\h\.x^S'^ir^tmz C^^yy^Sl^A) . ^-^ 
MG2£^ h/l-^J§4?ffiTni 2 * h/UrJ'Jt^fflT r * 
50 i:@^hy^^Te *i:^*-^Jtp t(cS-:5l>TiJ;^ (6) 



(12) 



4t^ip:9 - 2 2 2 0 6 4 
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Jt^jiTml*, Tm2 (5) *3j:c>'^ (6) id 

[0 0 8 5] 
1^4] 

P 
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Te* X 



1+ p 



(5) 



Tm2=« ^Tr*-Te* x 



1 + p 



(6) 



[0 0 8 6] ^OLX. ^>ix> 1 5 0 C0@1g T 
e i1ilE]^^Ne*, ^— ^MG 1 *5 J:l>*^ — 
G 2(7:) h^U-i^Jt^ffiTm 1 *, T m 2 * ^1^^ L /c?^ 
ti, ^-^MG 1 (75$HJ^®^S C^X^/^^'S 1 7 0) , ^ 
~^MG2(Dm'i^^^ C^'r^yy'S 17 1) j6j:t^:i^> 

v^>i 5 o(ommf^m c^^^^/^^'s 172) §r^T^c^ 

m^(DU^±. ^-^UGl, ^-^MG 2*5<tU^^> 
0iJ;iH\ SiJi^CPUl 9 Od^S'Jt)iA^^SSrWfflUX. * 



#ttc. iHf tci EF I ECU 1 7 OKi^TT^^minL 

EF I ECU 1 7 0i;iJ:»:)^>':^>'l 5 OOSiJiWt^ 
[r] P# lC^7 ?i ^ ^ o 

[ 0 0 8 7] :^MG 1 tT^Mi^^ii (D 1 1 (DP^^y 
ysilO) li. m 1 4i::f?!|/T^-t-6^-^MG l(0$ij?» 

$iJj^?CFU 1 9 Oti. ^-r. 1^>:^f^«ll 2 5(0[E] 

10 (;:^7^i/:7-S 1 8 0) . ^^i^T. ISijftl^tiim 9 5, i 
9 6ic:^l9. ^— ^MG IcDHffi^-fyH 3 4(7)Ufflt 
vtglcigfcnTV^^avjg I u 1 , I V 1 ^1^ttii-5^^Sr 
^T/c£^) (:7.y^yy'si 8 2) o m-ffitiu, V, WOHtB 

7^ix:7's 1 8 4) c mm^mt. ^^m^m(Dmmm& 

(7) SriS^-rawi:ldJ:':??T?'i:t?ix5o 
20 [ 0 0 8 8 ] 
[^5] 



r Idl 1.vt[ "Sin (Bs- 120) 
[ Iql J" L ^s(es-120) 



sin 6s 
COS es 



][ ] 



(7) 



[0 0 8 9] ^:zx-mm^^^'fj^j:o(o\t. ^^m^M 

t). H^|O^^S•J^ff■r5ri: f^B^-^'^^c 2$^ 

^-^MG IdjbMt^ hyW^Jg 30 
^{KTni 1 *;^-b*i6bix5#$4<OllSE^B^ffi I d 1 
* , I q 1 * t ^[^##l-rrLn/c®SS I a 1 , I q 1 
il^^*^^!). «-$Scomffiit^fSv d 1 , V q 1 §r*i6^ 
MS§r^7?tc5 (;^7"iy7's 1 8 6) o 't^jit>h. ^-ru 
T<o^ (8) <Dmn^^l^J:^\ »:l-^?:5t (9) (^r^SSr 

[0 0 9 0] 

me] ^ 
Aid] = Idl* -Idl 



Alql = Iql* -Iql (8) 
Vdl=Kpl' AJdl-h 2Kil • Aldl 
Vql = Kp2 • Alql + 5:Ki2 • Alql 



^ [0 0 9 1] :i r T% K P 1 , K p 2 , K i 1 , K i 2 

ti. ^^i^Mx^^^o ^nh<Di^M\^. 

d 1 , V q u^. msstt^ffl I * t (ommA I iz.^m't 
^bUi^ (9) ^mmi^M) tmm/^i<Di^^j^(D 

LX^isb tzMJ^i^'^i^^y^'r yy's IS 4xrf 

m -§r^T^<^V^ (>^7"5/7'S 1 8 8) . ^IJ^t-Htg^^-Y^t- 
1 3 4 tc:[^P*P-t-aili3EV u 1 , Vvi, Vwi5r*ip^^ 
mm^'^i^JiOo ^MJ£\t. (10) icJ: t9*2^i?5o 

[ 0 0 9 2] 
[^7] 



(9) 
COS Qs 



-sin 6s 



[ Vvl I V?[coB(es. 120) -sin (9s- 120) Jl Vql J 



Vdl 1 



Vwl = -Vul - Vvl 



(10) 



[0 0 9 3] m^.(r>m.i^Mmt. m i (ommB^s i 9 i 



(13) 



!t#^¥9 - 2 2 2 0 6 4 
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^ ^ (10) \^XoXMi^ti^miI.fi^ 

ffit ?i6<t 9^ hy>i^:^^T r 1 Til/^LT r 60;^> 
B^fe^^PWUmm-t^ i:^Tyy'S 1 8 9) o 

[ 0 0 9 4] :ir-C\ ^MG 1 h/l-^Jg-^ffiTm 

1 on^-^^ 5 "^m e (0^mM\^isif ^ hJ\-^ Tm 1 
Jt^dTm 1 *oj^ffl-r^f^# tifv^irfi 1 2 so© 

{t. hy^^it^MTm 1 *;^5iE-Cfcntf. n-^ 1 3 2 

1 3 4Km,n^myj^\^x ^c^mmmr^tizx t^iEo 

hyUi^;i^f->:¥ir** 1 2 5 Idj^^S-r^i 1 iOi^MlH] 
SS 1 9 1 h ^ >v^>^^T r 1 /cjrV^LT r 6 §r$!)Pi-5 

;y :7's 1 8 0 TiJc^^iAtpi^^^-V 
Ul 2 5<Dm^1^^B s (D^i\::<DJy\^7b^m\^t^:^t^^•fX' 
[0 0 9 5] ^ — ^MG 2 (?5$iJ|^:itn.^ (g] 1 1 O 
^^^^/^''S 17 1) tCOl^XEll 5 i;ifiri|^-t-^-=E~^M 

Tml * tf->=3f:^$j 1 2 5<DlBimf^me s \:iR^X h 
jUi^i^^mrm 2 * t y Vr^'^^'-Vfi 1 2 6 (D[£]|^:^it 

r t ^ffiv^^.'S;^!*^. ^MG 1 to^y^ai^^t ^< 
efo^o -t-/.^t>-t). !;>'^'=^-v$ii 2 6co(£]te:ft^ 

0 r ^uy^l-y^ 14 9 ^fflV^T^^Iil L C^^T ^yy'S 1 9 
0) . Mi^T^— ^MG 2c;o#^im'SftSr^Sfteji±i:|? 1 9 
7, 19 8 ^ffll^rt^illi t (;7.7^ ^y's 1 9 2 ) , ^<D 

MUS^J^ (;^7"iy:7's 1 9 4) J:U^"m/EJg^filv 
d 2, Vq 2 (7:)j|^^^^T^<et/^ (;7.xi/7''s 1 9 6) , 

(cm/EJi^ffl(^3^M1gg:m (;^X:yy'S 1 9 8) ^^^J: 
oT. ^ — ^MG 2 C0^2 c?:>|gi!j[H]?g 1 9 2 00 h 
;:^^T r 1 1 /j^V^LT r 1 6 (0:t >:ty mm^f^^^:^ 

pwumi^^n^jio c^Ty^s 199)0 ^' 
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'1^ [0 0 9 6] w^-C. ^-^MG 2 t h/V^Jg^^-ffiTm 

2 *(Df^^t y >^'=^'-¥$fti 2 ecoiElGcof^t t (cj: 19 

MG2<omn^mx'a^ir>z.htr^x^^. ti-^. 'm'^m 

X\%. ^->^MG 2C0 h^l-^Jt^fBTm2 * or^-^ll. 
in 5 cO#.^IllO«figCO t f CO h/Vi^ T m 2 ^ ^^lE i: 

[0 0 9 7] tJfcd. :3i>i/Vl 5 OCO^HJifl^H (mi 1 
10 C0;^7^iy>'*S 17 2) iCOV^Tf^tP^-t-5o ^>v^>l 5 

oti, m\\(n>:^Tyy*s\^2X^%^ixfz.^W^Y?v 

31Kt»tfiSt^ce6J: 9 hyi-^Te4-oJ:(>'[£]|£SfeNe;65^jiJi^ 
$n6c :&i4i6tfi-ll. SiJt^CPUi 9 0 7i^f3ilill::<}: 0 
EF I ECU 1 7 0 tCjt^Sriiim <^^Jf«*f*l 5 1 

?^LT. 1 5 0(D^il VjV^t^^W. y^^P T e 

[Hl|EiSc;asg^[u]^^Ne J: 5t:i^^-4ri;i^ 

^1-5<0-cfe^o ^ct4b\ IS 1 1 ^OiiSil^^y^^$y»/^' 
20 yy^S 16 2 ?iV>LS 17 2 (0^m.x'i!k'& 
^^t^. ^>'i;^>' 1 5 OcOSKtfcN e t^^— ^MG I d 

J:51^^^^•Y^Sil 2 s(Dmm.'^ s(omm-^^-:>x'ii^^ 

t>fL^t^hs ^^^y^yi^ \ ^ 0(DVMx\X. ^>'v^>'i5 
00 h/l-i^Te ^-gtlhyl-^Te * i: -f^ 3?J» i: 5o 
[0 0 9 8] ^(C, 1 1 £Oii^31$c b/Ur5^^y^9>'^— ^ 

>'0;^-r 1 5 GT-y ^-i^'^-tlii 2 6(;if±l;^"f--< 

fy^^n/ct (>^.7":y ^'■S 16 2 ^.fl^LS 1 7 

30 U19 0li, ^-f. 1 2 5(DlH]te?SN s 

tl-r^^m^'U^J:^ (;^7^:yrs 1 6 2) . i^d, y 
r5''=¥-t$ft 1 2 6t7)^^!H]e^^N s ^$r. :^ 1 5 0 

CT^i^lHlteiScN e *tcS^*V^T±^ (2) tf^^^i^ 
(11) {zXKfn^-t^t^l^ {:^Tyy'S 16 4), 
|^;^iAA./cy >'i^'^''A''$4l 2 6<0[H]65^N s i:tmT^* 

Tm 1 * (12) (:7.-x ^/:7's 1 6 

8) o /.^ib\ St (1 2) 4^cOKm 1 ^l^l^y^fl^'^V >T'fo 

40 

[0 0 9 9] 
[^8] 



Ns* ^ Nr - (Nr - Ne*) x 



J + p 



(11) 



Tml*^ HijIhJ Tml* + Kml • ANs (12) 



[0100] w 5 hyl-^Jg^dTm 1 
i:. :^MG1, ^-t^MG 2*^J:rJ^:3:>>^> 1 5 0 50 2) 



2) o rcT\ ^Sjijj^itOfgii-ffli^^tn^^^/tm'o^-^ 
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1 5 2i6j:tKS 1 5 6-C'f^«^n/ct^O;^^5fflV^bnOc 
lOlOl] J^x^/7*S162/c^l^LSl7 2C0^^ 

ii. 1 2 5(7)lH]te»N s e-etllHliE^N s 

r 3 L/c1^>=^'■tW] 1 2 ScOHiRc^N s $r©JlflJ*t'o w i: 
(C^f;, jnV-i/V 1 5 0 COlElte^N e 5r$y{WUXV^5o 
[g]5:JoJ:I>'l]6 ^ffli/>-CfftP>gL/cJ: ^ic. :7*^^^i^ y ^ 
-¥ 1 2 0 ti. if >^-tM 12 5, i; >^'=¥-Vtt 1 2 6:J6 
J: lK:7*^t-:^7 U 1) r 1 2 4 (7!) HJ^ffeco 3 -tjV^-rixpi^ 

2 o CO IH] Sc^ic ^ * /E -rn tf^^ ^ (T:) H] K-m w ix h \ ^ s-^ 
v^T^^6o Sl^fb^ffli 16, 11 8tcmi^$6t)t-t^ic$n 
Tv^^ i; >^'^-t$di 12 6 o[h]$s^n 1- iiA;':j(fii 
^^t>n5;6^^. -^>^-Y$*l 2 Sc^lue^N s:6^^> 
v^>' 15 0 oDlHlte^N e CO v^-Tix ;6^5r ^^^^^ 

U^^^ 1 2 0O3*iC0[E]SiKftg;^>^^^5o v^;^, :x 
>i/^-l 5 0 h>'l-:^' T e g^lEK^N e * 

5 OCD[H]^^N e rcD*Jr-&. 

> 1 5 OOlHieS^N e ^m^-t^^^h LT;^n h/l. 

1 5 0 h/Wi^ T e $r hyVi^ 
— 1f>^-^'M 1 2 5 <^[H]tetScN s 

G 1 (ommMm^^ o ^^i^iT^^oissFt^t^^T^^ o 

;6^-C#6e L/c;6*-oT. ^SS^J-Ct^. ^v-:/>i50(D 
Ih3^^N e (DM^^f^^ — ^MG 1 (C J: ^ 1 2 

10 10 2] yy.±mm Ltcm'^muh^^^^m^^^^^ 

rc>i/> 1 5 0 C031!Kg^->-1' > b (iHltui^gcN e t Y 
/^53l?iE>1"^ > h 1' LT tJ: Wr^b. l 5 0 $r 

/c. --e— ^MG 1 J: y Vi^^^'^^^^iiii 1 2 6c7:)[H]ric-^N 
s l£]il£?SN s *lc^1i^J^®-r5^i'^-J:':^ ^>v^> 1 

5 0 t^HlKISN e g1ilH]!|i5«$cN e '-1^ Km^^-^^ C 1 75^ 

[0 1 0 3) S*Sfi?il<^ffi);':?tii;'D3SHi 1 OTti. y>^' 

r t [pII: 1 1 t-li. ^ — ^MG 1 CiJ: t)lf>=¥-lrtt 
1 2 5 0lEl^!E|;tN s/j^@1Il£]KEgSN s*t^j;^J:5:7^ 



(14) igr.^3p9 - 2 2 2 0 6 4 
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^® 1 1 OTMi. 3i>i;vi SOOg^h/W^Te 
J:(>'@1^[E]iS5-SfeN e * ?r. y Vr^^'^^-VMll 2 6lcttl;^'t- 
.<-|r:3i4;uar'p r l::>tLT^>v» l 5 Oti^X'^i>Wi^') 

xtt-C^>C/> 1 5 0O31te«ffi:6^rt^:^^l-^fl::'^^"^ 
i/:7-^ffli^TlS::€L/c;d^ ::c>':/> 1 5 ot^x^^WO, 
^5t)^c0^gl^:KfiIT3le$i^5;65:3l;^'.;^^p r oSMti^:^ 
L-C:ii>>^^ 1 5 OOjlKiKflS^^rtb^^l-Sr^tt^tv^:^ 

v-a >f)^U.tfb^^^mU^^^> h-^. ^>v^>l 5 0^5 

[0 10 4] (5) ^-iJ'SlZSi] hy^i5^*J?a|i^M 

20 S 1 4 2:}oJ:t/S 1 4 4 -ey z/^J^'^-^fSi 1 2 6tctii;ti"r 
-<#^^.yV:¥P r ;65B^T^^^-^i-^PML J; *9 -'J-^ < ^ 

y >^'^-Vfi 12 6 COIeI^SScN r ;6^H^^lH]Ktfe:NM 

[0 10 5] 7^yi--^>7i^^^T$n5 ir. ^-f. ^Jl^i^ 
g 1 8 0 (OmWOVU 1 9 0 f^. ^MG 1 <0 V;l^i^ 

2 0 0 0) . i$^MG 2(0 hyl-^*t^ffiTm2 h 
;u^fi^mr V *^I^^L (:^Ty:7'S 2 0 2). 
U/c^lt^ie^fflV^-C^— :5?MG 1 , ^ — ;^MG2*3c}: 
30 LK^i^-v^ 1 5 0<D^^J^|]§r^T^j;9. (>^Xs/>^*S 2 0 4 
j^J:O^S 2 0 6) o :7.y^yy'S 2 0 4<D^-^ 

MGKDMi^a. h/V^*t1^{itTm 1 * ^i^fg 0 T'^) 5 ^^^^ 
(b. S 1 (OmWjlB}^ 1 9 1 CO l>^>'v^;^:^T r 1 ?il^L 

:7-S 2 0 8) c -t-^S!Zffijbh/l-:^ftfJt5J^^(-:t^^tt 
[0 10 6] J^:/,±I^P;^ L/c^-:^IMli h ^t-^^-fJ^W^il;^!- 

40 G 2 7i'-b[i:l;':/^ix5i[i]::'D(^J^^^ y ^if^-'^Mx 1 2 6 icm 

[0 10 7] fi^. - CO^-^iZK) h^^^ffi'JWiljSlli. 
ft1l3itiL/cJ: [l9CO;7.x:y:7'S 1 4 2$dJ:(>'S 1 4 

4 -Cy 1 2 6 tCl±l;^li-'<# ai^^A^'P r ^^HIt 

^r3i^.yu^'PML J:tVJ^^<. T-j^o, y >^':^r*ir$ii)i 2 
6 cOlEliigSScN r ;i^fjT*lH]ite«{cNM L J: /J^ ^ t ^UW^ 

i-iM 1 2 6^f±S;^i--<^^^^Vl'^'P r ^^y >^*=3f:-tfylji 
50 2 6(0[E]$^f>cN r tcjn]^ »t!] Y^^^UWm. 
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[0 10 8] (6) ^(Dm(OVjVpmn^M 

[0 10 9] :^'ryy's 114 lcjbMt5?i:i*^ h^i^^ S'J 
^<iyxy i 9 4(7:)^sgaBRM;6^^fii:B LtI^ 

»9 < -r^ r t ic J: . w (^^SIiJ^;^t- ^ y 
19 4 *5n®-r5^S^^T^ct 5»c y<yTV 19 4 

^/cf^^ — ^MG 2 ICJ: »9 lH]^^n5S;^^s "e — ^M 

G 1 ^/cti^-— ^MG2-cf^^i-5m;':J:0^J-$<-r6 
^(D^^mt)^^<y'r]) 1 9 4:b^h<OMcW. 

\^xomv^m^n^j:^a mb<^^m. ^<i/xy i 9 
y 1 9 4coi§scm^ig?cm^iH]5S-rart;6--e#5c t 

tct';. ;=^v"i/:7"s 1 1 2(7:)i'lS31Kh^^^^J^9tmil 

IC. rn:/v^vi5 0, :7'^ ^ y 1 2 0 , i$^M 
Gl, ^ — :^MG 2:BJ:I>V<:y7"y 1 9 4 icj: 

K}:^Sr y ^^'^i'^ii 1 2 6 ic. j^ii^^-ctiiZEfeffl i i 6, 

1 1 B{zti^t}'t^:itf)-X^^o 
[oiiol;^7^y>^'siiG id^tta^-^^^— r >^;^ h 

t}\^y<y'rV 1 9 4 tc[it^fciX7t^^^-t^^i-^'^T'>;^ 

> v^XT^iS^^C^^-^U^'i^^JiCO^^-^l-^'^ y ^rJ^^'^'-^'^itl] 1 

2 6{c. jt£v^-ctii£?i/jjfi 1 16, 11 8 \z\h:^jir ^ z t 

[ 0 1 1 1 ] y :7'S 1 1 S\z^\1fh^ y^T y^Y 

j\^'yum^mx\t. ^-^MG y^T yy^-r^:^ 
t l-<t ^ 1 2 5 /j^[H]iEcL?tfV^J; 5 EIS LT. 

:^>'J^> 1 5 0;6^^ffi;^J$i^affl!};^5r=^-•ti:b^^^LT^5^* 

5c 



(15) i|$r^^9- 2 2 2 0 6 4 
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[0 112] mti\htimm. \ i 0i::i:iiH\ iifiLfc^ 
-tWl 1 2 6 IC. jlgV>-CI^SgSi?i 116. 118 \^Witi^ 

\ht^'t^^:Lhi}-x^^o ^ti. y ^-^^'^'i't* 1 2 Gicitti 
;^i^n/cft!);^5r^— ^MG i t^—^MG 2 <Dfi^:b-^h^ 
0 ta LTSEftb$l 116, 118 Icfeift'^ w t t^X^ 

[0113] $ ibic. Kj;^ttJ:^/^g 1 1 0 xn. # h/i- 

10. itLTV^O «i: #1-^ =^>-:y> l 5 0 <DthW)^^<^^ 

i-}x=^>i^> 1 5 0 ^t^m-r ^ ^> iy>'ti^W)mm^^^n 

[0114] ( 7 ) 3i> -^>y^^®j$iJ?|p 
)^T. ^>v^>*&ffij$iJiSJt-Ol>T[gll 8. l^l9ICT^-r 

SOiSJie^fil 8 OCO^J^^CPU 1 9 Ot^. ^-f. EFIE 
20 GUI 7 0 7!)^t^Vv=>it$R(7)A;^SrtT^,t 3 C^^Ty^' 
S 2 1 0) o EF I ECU 1 7 0;i)-e>iim 

tcJ:t;7K?^ir>'lM 7 4, InieSt-fe >1M 7 6 

v^^^ 1 5 0 mm<o^m± ^--^ie xu^^^ ^/^of^tti^g^ 
2 1 1) o ^-^mw)^—yit. tua!L/ciite^- K*ij 

^^ta^/V— 5->(D;7.x:y:7*S l 4 4 xi^^^tv^ h(0 
X. ZCDt^^^'^^j:^i%X\^^^:d-^^-i:m7^'t^Zt\zX 
mUmW^'-^>i^^^'f^^'ry:7'S 1 2 0T'^— 

1 5 0(DmUi^^W±^tifc'iKmx\ ^—i^MG 

2 ^-hthti^n^m:t}xmwi:^'-^rf^xh^t^^^^m^i 

[0115] ^&.\^^X\ m'0CPV 1 9 0 li. ^Vv^^ 1 
y:7'S2 1 2) o rco^iJ^Ci. 4ipjo3mfctt^5rijc^:f^ 
§?Tfc5 tt-fJTE Lfch #tc. ^>v:>l 5 0C0*feSi-M* 
'JO c;:)frjij{5:fft4^l^t;^o-C^>':x> 1 5 0O^^[rtt]S:^t/j^.^5 t 

nm<om^jM^^n-\^:^^^x . ])>t^''^^^Mii 2 etc 

lii:h't^^ y /j-^p;f^^-tww:3r pml J: '9 /J^$ 

< . Tti^O, y 12 6 0O[£]i|ic^?cN r ^it^^j^fT^^Slic 

?SNML J: i^/h^ < ^<toT. — KI-?^^7L 
/ci^^cftiT\ mU^-:^*^T^±y\-^^^/i^l 6 4 $rPiV:^iAA/T^ 

1 5 0<Dlfhm^^:^}*^^^h<Otn 
m-t^o ^fc. y<y'r]) 1 9 4(DB&Myy'T-SLLXy<y 

50 xy ?cmcOiti'iitSA^a£i:fct-st-'b. ai-ypcpuigo 



(16) 



i^§f15p9 - 2 2 2 0 6 4 
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[0 116] m^\i. ^-^<D^x^^ 

[0117] :^y'-/y'S 2 1 0:^X1)^::^^ yy'S 212 
*ic'#:^i|^ij^$n/ct ^{cti, m<:^Tyy'S 2 i 3 ic 
^^^^1*^60—::^. i/:7-s 2 1 1 *5j:t>':^x i/:7' 
s 2 1 2c;ov^-m;6^— ;^-n.5^*ij^;^ii-/^ct 

[oii8]>^x^/7's2i3 ^c^3ll;^i^;;itpi:. 
y'S 2 1 0{zxAt}Lfz^:^i^>mn^'^. ^^v^^-i 
5 OO^&ItP^d^oit^ g^^i-5T^ K/HUtemN i 

(^il^ti. 8 0 0 [r pm] ) -^tDT-Y hVl-lEl^^i 

N i ^mi^i'^(r)\z.t^^wt^:^nmQ i ir^Sffii-^o l¥ 
1 5 0 t^^t^ixx\^^^m^WMo:>nm^'^\zii6\-1 

r-r hvu-iHite^N i $r*ft^>s ^h\z^ ^(or^ K/i-iEitE 

fiQ i &»tti-r5l5^tC(^. r-Y K/Hh]^^N i |C.*DX.X 

[0 119] ^^^/^T. ^y^ais^gi 8 oc7:)*jfflicpu 1 9 
0(1, 3i>v^>'i 5 0O@1^lH]^st6:Ne *(c:;^^i/:7's 

Q 'K|c;=^v-7^ -/:7"s 2 1 3 X'iilti^/citi^^^^fiQ i 
-^m5^-r^^S5:t7/<e 5) (;^^ :7-s 2 1 4) „ 

-C\ -t— ^MG 1 CO h /l':^'ft^fltTm 1 * .h^— >^MG 
2 CO h./V^tg4^ieTm 2 ^= -^■^;?X^'n^^-r5M^5rt7 

0 {y^v-yy's 2 1 6, s 2 1 8) „ ::-i^b 
4?rfiITmi Tm2 *7i^t'<oj: ^/^iiIt;:fS:7E^n5;^^ 

^ii^M^m\^'xmm'i'^o 

[0 12 0] ^-^S^ffift^— K0*l^4b^tt^^lSllH. flu 
L/C J: 5) l^lg] 1 7 (ci^-r tfOTfc^o r£0^>v^>i'^ 
®!)3ilJP^-:^ba^T^>v=V 1 5 0 ^*SSj)i-^/ci^lc(l, m 

'^-t^:t>-h. mm^Mi 16,11 8\zmm^\^mm. 

^i^-Cl/^6 y 1 2 6(Ol£]5E^N r H-'e— ^!5£ 

W)"^— Vm^^\^^X\t—JtXh^Zt^^h. Z(D])>'^'' 
^^mi 2 ecOSteifeN r Sria^LT1^V:3f^^$ll] 1 2 5 

1 5 OOEtelSN e -^;^Xi/7^S 2 1 4 -C^y^^iX/cg 



10 



20 



30 



40 



30 



[0121] :^>iy> 150 >^r>r hVl-lHl^^N i X^ 
— ^ y ^>i/> 1 5 0£OtB:^$ti 5 

>^iy^ryhl56) ^^(DT ^ h\^l-mUW^ i X\b]U 

Tecs tmWMR±-(0 Y.f\^^ T e c 1- i X^'J^mrt^ Z 
ht'^X^'^Z.h-h^h. mibh^t-^Tecs, T e c r 
mM Wi S J: 'KJWM R ± I ^ ix m^^^Xo 
tCi-5o t # h ^l-:;^ T e c s . T e c r cO;^# $ 
tl. (1 3) :io*J:c>' ( 1 4) (;i<to-C^^$n^o 

[0122] 

[ii:9) 

P 



Tecs = Tec X 



1+ p 



Tccr = Tec x 



p 



(13) 



(14) 



[0 12 3] /cC:tb\ ±fS^ h^'l-^ T e c 

^vv^^i 5 ocoisit. v^y^-^'^Ws 

tCi<toT^^5 t>c7)T\ ^i6t+Sl;i<t 19 ^i^bix/cftS- 
^tjffii-'So ^^^v^^-i soc^^it. i/y>^*^^ti. ^ 
>-v^:/ 1 5 0 [ii^tDtcoT^— ?im?S^-^S(l 

[0 12 4] r 9 u/c:i $yi®cpu 1 9 ofi. 

^f^:y7'S 2 1 6T% ^MG 1 <7:> hyl-^jH45"fltTm 

1 ^ ±fS^1^>^$ii:7ti/^ Yj^^ Tecs tcS-:>v^T. 
^J'.st (1 5) tcij: t^^mLT^^i-^ titi::. y^^^/^' 

S 2 1 8 T\ ^ — ^MG 2 CO l-yW^ Jg^fll T ni 2 * 

lwi.^Tm2 (=Tr=H) 1- ±tSf1^ffl ^ "lir/cl 7^ ^ T 
e c 1- }i\zm^\^X. (16) Id J: i:)g|±iLTtS:^ 

[0 12 5] 

[^2^1 0] 

p 



Tml* -«^Tec X 
Tm2» 



1+ p 
Tr* + Tec x 



(15) 



1 



l^p 



(16) 



50 



[0 12 6] (16) (Ct^tt^ hyU-^Jt^ittT r * 
(i, [Il7C031SnftiiWyl'— f'>cO;^X:y:7*S 1 0 4T'*i^) 
/cSrr(^flI-Cfo'5o w5tT. 1 5 OCOB^flH] 

^— :^7MG2cO h/U'^it-^^fii'Tm 1 Tm2 



(17) 
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LfzWt. MG KDmrn^^ (:^r-^yy'S2 2 

0) ^XU'=t-^MG2(Dmm^M {7.^yy'S2 2 
2) §r^7^«e9o ro^— ^MG 1 cDSiJiS)^A;Sli. flUaiL 

J: 5 tc. IS] 1 5 t::fJ!l^"f o-^e— ^MG 2 <DmW^^—^> 
tcj: i^^i^ix-So ^-^MGl^y 

ix5o *Ji»CPU 1 9 0;6SSiJ(9iZi^^^SrfiJffl 10 

LX. -^e—i^^MG 1 .i:^ — ^MG 2(DMifl)5r[^B#l-^tT 

[01271 ;^7^:y:7'S220*Dj:I>'S22 2(0^^(0 
f^^^ :x> 15 0 ltT-( hVKHietfcN i "C-^— ^ y 

^^iilTni 2 ^>'c;;> 1 5 0 ^ y 

[0128] ■^(^^'f^. ^> 150 (OU'^^M\^^ 20 
^-fs T-Y hVW;^ K=i > h n— (I S C l¥ 
^) ^^T>i 9 w^t^J: . 1 5 OO^A^^fi 

Srl^SLX. ^i^-cx^ 1 5 0(?5[H]^^5r±f£^J^^Pb/cr 

hWSteifcN i tC^^^^^ i:^"?- yy'S 2 2 4) o 
Umz.\^. :p^y-y-7*S2 1 4T^^^ix/cgSfSAS^ 

^Qi^\z.m^<un'&<r>m.m{%^-^^ i s cv i e ? a i:i 

ai;^i-ar i:T\ 1 S C V l 6 7 a OM^^rl^fnb-C:3i 
>i;^>l 5 0<7:)KA??^fi$ri^^^^^fl:Q i \^^^^. 
[0129] m.< P^y' yy's 2 2 6 -cil ^ 

>^1 5 0(7)[H]KifeN e;0^;^Xi/:7'S 2 1 4T-K^Lfc@ 30 
t^lj:^ iy :7'S 2 2 0 (Cj^f:) , ^MG 

/J-$ < ^c^v^.l:^^^J7E^i^i^^i^ 7^v-yy's 2 2 0 \:im^ . 
-e-i^MG KDm'imJi^m^mi-t^o >^T yy^s 

2 2 6T\ llf^OOlHltliEfcN e gllSte^N e =K J: »:) 
#v^lM=y5t$ns i/y^S 2 2 8 -C\ (SA^'^fiCOg: 40 
{h:SAQ;^^fFSiS:^ta:AQm a X <}: »9 ^J^^ v^i4^iJ/E$^x 
^t. 3:>^;> 1 5 0O[p]tn^N ejoiU'KAS^fiQ 

1 5 8 \znLxmmn^^th:r)'t^mMmMmm • ^^^-x 
mm^m^m'amp^Lx=^>i^>i 5 o^T^^feibSr^^^&i- 

^ {:^r''yy's 2 3 o) „ 

[0 13 0] roiSif4t'fiMfrfy{»^.^^:^p#»]MiWti. ±te 

X:y>^'S2 1 3X'Ml^Lf^T4 hVHEl^icSSN i t 50 



#g^¥9 - 2 2 2 0 6 4 
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^ftQ i t\cjt^zxmMm^&:^^v^^^>'M^mt*-^isbh 

ixXM'U^il^o SiJ?3CPU 1 9 0;^»^feffi 

ft tcit; EF I ECU 1 7 OlcJg^$r^mt. BMm^ 
^15 1 t-h(DBMm^-&'^^ ^'-^^ ^15 8 
!k^m^±t^T^ hV^Hte-aN i ti^^^^S^fiQ i t^h 

[0 13 1] ^>v^>^i 5 0 (Dimf)*^mih^no t . ^ 

(Om. mi 9<DP^Tyy'S 2 3 2\Z^m\'^f?'^0 . p\w^ 
g 1 8 0<D%^imCPV 1 9 0 :^>i>> 1 5 0 <DthW} 
(DfzibKmWMS i.V^mWMR±\^')inK.fz T e 

c s , T e c r ^^ix^ix^ I* < ^^fl$r^T^jr 5 c 
t?, --E—^MG 1 h ^^^ts^ffiTm 1 h/Vr^T 
e c s &mL^|V^fc?£mT*?^(itO arS^^5 i^^^ y 
^°S 2 3 2) t t tic. r^'MG 2(D h/ViJ^Jt^fiT 

m 2 hyV^ T e c 1- L?l V^7t^^t;fc ^ h/V^ 

::^Jg^ifiT r *^I3:^L :7-S 2 3 4 ) . I^^L 

/c*^t^^s$rffiv^r^— i5^MG 1 , ^MG2(D#a 

\^'k'i=sf^b (;^X^^>'"S 2 3 6*3j:tKS 2 3 8) o 
^— ^MGl, ^— ^MG 2<7)#$!J{^P(1. StIalL:^cffl^a) 

[0132] ^V^T. ^^'v^V 150 ^O^J^^l^^?r^T?i 

5 (>^7^i/^*s240)o r rx-t^. >^-:/:/ i 5 o 

i/:7's 2 1 4XlS:^$nfc@^[H]|cmNe +^o^ 
ctLKg^iP^AS^fiQ*^^il^'"^^-^'^^^ Sp-i^?. K 
/i'4^fl8X^S3S^^n5 J: 9. BUlHl^iSN e J:l>' 
S®p^A^mftQ*;^»^^^J^^^i^^o wmo 
PU 1 9 OTi^ibilfSt-i: 0 EFIECU170 icjg^^r 
i^-ftL. ^if^PSIt#i 5 i;^^bt7:)^¥if«ltft-^i scv 

1 6 7 a £Or^^^ig«LT. ^ > v;^^ 1 5 0 CO[e]K^J N 
e;6^r>r KvUhJ^ScN i. ® A?gMS:Q;e)'^d;i'^P^^fiQ 

[0 13 3] ;^7"i/:7'S 2 3 6C^^— ^MG 1 C7:)M^W. 
>^T-^:7*S 2 3 8 0^— ^MG 2(?:>$iJ?^*3j:tK;^7^:y:7' 
S 2 4 0 (D^>i/> 15 0 <nM'^^f^%k.tLh^<oy'y^-^ 
^ ^)^^ \2Q \z'ir^\'^ h^Wm\X. ID 2 1 [Cf?i)7r:i-5 J: 

iii> v^> 1 5 0C0lwl.>J'Te4b*J:I>'M^iMS±(CllHj:!^$ 
h/i-:^ JidtO ^'/.f^o rc^oSS^^. :3i>i;> 1 5 Old; 

^£^c p^7^:y:7's 2 3 eo^nfa. ry^->j t;:^tt 

[0134] ^j.}l<dx^ 0 \zim^^iitL=^>''y>ihm%m 

^i,-^:/^- J: V) 1 5 0(7)Jfeil)&#(7)[£] 

e:j6<ttKCRAS^l:Q^^^P#S^^l::*El2 2(C.t^L 
/cc 112 2^:l:^t3^^T^^^X^-r^t^^4te^^fl. i¥5l5co>^^ 
_ ^ ^ I - J: o T ^ V > 5r * p Ki t t # t> X fe 

[0 13 5] Ei/T^-r'S A ;?t^^Jtef^^J(7:>^>'>^>' 1 5 



(18) 

33 

X. ^jk^.^nmQ'Lm-mmmKxm^i-^^titm 
xt/^a^^4^ftg {Z(7:>m2 2x^^'r^m*^'&'^''^tmiz 

[0 13 6] — ;7.:^?-^^^^tcJ:5^*5Kco*femi 

-Cfc^T-r hOl-lHlte^N i ^tm'S§'t^(OX^^o 
[0 13 7] m2 2\Z^-t\^^(Oi^i±^B:^^hmb:^^^J: 

X^\z. rco^imSi^Jicinti'oivvJvi 5 0(^*^Si 20 

^&Qxm'ii^n^m^-mmmm:t^xxf.^.:kmmmm 

[0138] 2 . m 2 mm.m 
( 1 ) v^y :^rmi& 

mz:^^m<Dm2o:>mm\nx^^^mti\^iimmz-^'<^^x 
ftjy^M]cpu 1 9 oicT^n^n^^>^/>^6i^FfiyfWc^:^ti^ 

^ JE f^J — ti¥ * t - o I ^ T f 1 - CO ^ 3r ffl ^ ^ T i:;^ 

[0139] ( 2 ) ^ > >*fefi<)fljy?® 
J£;.T> :3^>v^>^ffeSi^)H^yP^-OV^T[I]2 3, I^24lC7Fi- 

(7:)3i>v^>*6Bljrjy»/i--^>ft. % 1 3:-ifeff'J«7:)[l 7 

(i^^i ig L ll^T ^ n e o ^ > ^i'&Mi^iy m^^- 

^T^nat. HjiJf^^^l 8 OeoaiyiflCPU 1 9 ot^. ^ 
i\ ^ i|irtEf^J(^^:/':^>^p»3«^v^^^^ (12 1 8) 50 



mmW-^- 2 2 2 0 6 4 
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CO -7:7*5 2 l Ot^\^^L S 2 l 2 i: coital Sr^7>i 
5, gp^. E F I E CU 1 7 0 ;6^b^> v>'|-R$Rc7:>A^I 
?r^7?iv^ (;^xi/:7*s3 i O) . <3;i^^T\ ^iZii-t 
- Kc0^7E;5^/^$nTl''^^;6^S:6^(0*y5£ {:^^yy'S 3 
11) :3i> 1 5 0 4'*^Si]i'5Sd<;i^fc^;6^5;6^ 

(D^\\'&^^'ii^io (;7.^^:7^s 3 1 2) o 

[0140] ;^7":y:7*S 3 1 0 i-^ XXI :^'r y y' S 3 l 2 
*(c-»^*y^$ti^^ci:#tcii. m.<:^Tyy'S 3 i 3 1:: 
^g^ii?6 5o ;^^i/:7's 3 1 i *5it>';^x :y r 
S3 1 2(7?i^i"n;6--::^T'4;5:$4^y^^ix/ci:#i-ii. 

[0141] y-^'ryy'S 3 1 3 TM^. =!^> 1 5 0 tO 
BM V^\^^T e t^t §tf SiP^aSN e ^ t ^tSl^-T^MS 
§r^7?i^>o CtOgt^ h yl^^ T e * gmElJS^N e H< 

[0 14 2] r cDSyUt-*5l^Tti. f9f^1^^ 
^-fey^-^r^Vi^ 16 4 (OT ^irvl^-^^^^^^'v^-^ 3 

t;ijj;i:Ty ^i^'^^-vfdi i 2 6 tctti;^-f--<^ h/v^(7:)gtl 

^filT r irl^^iA^n/c y ^^'^^'l'** 1 2 eosKSfe 
N r bi)^h. y >^'^'i'$Eb 1 2 6^cai;^|-r-<^^^->'l-^ 

P r ^If^ (P r =T r =1= X N r ) i^it) 46 ^i^i^^^i^ 

yy'lO e -Cfi-®iL/cfctl;t?^-t^^^v=^'P r $r^c0^^fflV> 
ixil'-rtfo L/c:6^oT. ;7.-7^iy:7-s 3 1 3-Ctl. -^^T^m 
:^:x^..;l.:^*P r \Z.m-^^^X i>> 1 5 0 (71) @ h 

T e * ^ g^isissscN e ^ ^^:^-r6o rc^R^fi. 

[Dl 1 tw^L/cii^315£ V ^\^^mm.^^-—^><^^'ryy'' 

SI b2tm-<o')jmx'i^^^0o ro^m. 

=^-P r tC^^LX:^VC>> 1 5 0 ."i^T-^ ^ PI '9 > 

v?>l 5 0^O31^£i|^fiS;^^mt>?^)^l-^^l::■t5<i: "5^^ h^^:^ 
fil:j6 J: U^'[H] T fo 5 o 

[0143] ^a^. y^'r yy^s 3 i 3 Tli. ^:7's 
1 0 6 -tfjS L/cm;^j:^-^^^i-^'P r Oiii^fiSr y >i;^'^-'\' 

2 6(c[±i::/ji-a tt7:)t LX. gtlh^^^Te i: i 
.1f[H]$G|;^N e cOt5:7E^ff^^ oXV-^^tT)^^. 

7.7^:^:7^5 1 0 6XSh^-L/c}±l;'j:r.^..;uA-P r CO- 

g^i'^^^^/7-y 1 9 4£0^mffll-^"]ffl LT. -?-c7:>a^53^5r 
y Vr^'^^'i-^lrt 1 2 6i7:>{±l;^3ffl(-fl|ffl-r^ 13(7) 1' LT, @ 
1^ hyl.^ T e '1^ ^ lH]$^lriN e t C0f5:^ <^^7?i 9 tff 

i«ttTtJ:v\ z.(n>m^. t±i;^3i-'-<#:i:-t^yv¥P r t 

y<:yxy 1 9 4 CO^m^^-/^^*P b t 1 5 0 CD 

m% T e *4b^J:LK!m[£]|ic^N e * t C7:)r^f^4i, 

Pr + Pb=Te*XNe>!=t^<f*9> ;^^7;)^5 Sr/iS 
i-^zn^^v^V 1 5 0 £7)13^1 hyl-^ T e * :|B Jlcj^' g tllHltic 

[0144] ^/c. y :7*s 1 0 6 x%\% L/cl±i;^j^ 
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;t^;v^p r 1 9 4 t^bii^m^n^ =^^-^^^ 

V I 9 4 (7?*ill^^-^^^P h t=^>-:^>l 5 OiDBMV 
y\.^Te^\^^XX)'Bm\B]mmi^e^t(Dmmt. Pr- 
p b = T e * X N e si= t >i 0 ^ 7!)^;6^5 Mif.Srrffi^i"^ ^ 
>>^>' 1 5 0 COgti h.^^;^ T e * <t t>'StIlH]^SfcN e 

[0 14 5] hyb:^^ T e * j^J:I>'i^lH]^SScN e 

X\ :x>^/> 1 5 0;65^(75lS:*$n/cB^IlH]S5^N e * 

>i/> 15 0 ^^^ffii^i^ ^i'f^Sr^T^i 
[0 14 6] I^L< tis ;^xi/:7-s 3 1 4-c. -^-Ts ^ 
•T-2/:7'S 3 1 SX^m^^iXtiBrnhJl-^r e ^SrV^o/c 

-t^o *?cV^T. ni>-i/> 1 5 0 iilEillSlcSfcN e 

icXK^^isb. :m^^i5b KOMI 9 0 hK-^yy'tVX 
N e -^(Dim^^fZ^-t^:^^ y h7W<yu:/Ma 0 a , 

[0147] /^V^Ts ^ — ^MG 1 (O h/WiJ^Je^iitTm 

^/^-r^^^^^T^ce^ (;=^.^2/:7's 3 1 6, S3i 

8) o b/^^fg^^tTm 1 T m 2 * >' i: 

[0 14 8] -^t-^SlZSij^- K0#t-;f^tt^#^tIl]t^. ^ 

cOrc>i/>/?fe?A$iJptc:JoV>T^>'v^>' 15 0 Sr*^®)-!"^ 
fc^t^ti. mi 7 t;i7r:i-^fig;6^fb[l]2 5i;i^i-:ycfigt:i^ 
i^^^T-m(i'J:v\ -r^iet?^. SF-ffii]$iSi 16, 1 1 SIC 

wsetl^-^5^^u$nTv^^ y ^r^^^^^^-ftt] i 2 e cosri^^^N 

y V^^'^-V^lil 1 2 6 OEE^N r $r^ilS:LT1^ 
^^'-Y^i* 12 5 <0[H]9iS?SN s ^IE$EjR!JtCii3g!*t-5 C 1 1- 
J: K) ^ :x> 1 5 0 (DlnJiliE^N e Sr^'-X :y :7'S 3 1 3 

[0149] 3i>v?> 150 ^@<i[£]5£aN e * -C'^— 
^ U > $ 5 i-lt. 112 5 ic^i-J: ^^-v^vi 
5 0(7)l±l:^iriiti5r^*^g<l[H]f^fcN e *icjJ:;i:/cf;T/Ec^:^ 
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J: D ^ M^^MS Jico b vv:^ Tens t M11WR-lit7:> ^-^^ 

h;V^Tens, T e c r §rmif$i S i (^Mtl$4R± 

n s, Tec rO::^#$lt. ft^ ( 1 7 ) <t !>' ( 1 
8) Clct oTSt^^n^o 
[0150] 
10 [^1 1 1 

Tens =TenK--^ (17) 

1 + p 

Tenr =Tenx-J— (18) 

1+ P 

[0 15 1] ?iib\ ifSh/t-^Te nt^. 3i>v^> 1 5 

at>toT% ^>v^>^ 1 5 o^o^Illc$i^^cv^[E]e^sco^^^^c 
y i^y^m. g^iES^fcN e * idj^^ i: 

1 9 0 blc-7s/:7-^ LTfSttUTib*^. ;^x^/:7-S3l 
3-<:1S:^L/cge[H]KmN e * CDffit;i>r^i^;-r 5 h^^^T 
e nS:wt7:)-7o,^*;^,.f,igili-t-^o ^'.f*^. ^>^v^>-l5 0 

comm. '>y>'^'^«t^. ^:/i;?:/i 5 om^^ot^co-c 

V^g:®]i~^iBi: b/l^i^ Ten ^5)ti6^ ^1 1 ^"^tij^ L 

10 15 2] r ^ UfCw ^iJ^CPUl 9 Oil. 

30 ;:^X:y7'S 3 1 6-C% ^ — MG 1 <D h Ji^ffiT m 
1 * ±fa<'^ffl ^ ■^fc''" ^^^^ Tens dS-rSV^T. 

(19) idi o;^i±iL-r!3:7E-r'5 ^t^J':^- 

S 3 1 8 -C\ ^— ^'MG 2<D hyV^-jB^ffiTm 2 *$r. 

h,;l-j!'Tm2 ( = Ti-*) t ±fe<'^ffl ^cl/Mv/V^ T 
e n 1 tldS-^SV^-C. it.^ (2 0) Id <t "9 ^tiJ LTIS:^ 

[0 15 3] 
[^^ 1 2] 

^0 Tml» -Tenx-i^ (19) 

1 + p 

Tm2»— Tenx-i- (20) 

1 + p 

10 1 5 4 ] 5*: (2 0) byu^^i4?fflT r * 

II, |gl7<7))^$c^iiy^ll?>'^— '9'>'<'3;^7-:y7'S 1 0 
/cafT<^flt-C-ifo5o ^PUT, i>v=:^l 5 0(73@t^h 
/P^Te*, g^iBilS^N e *, ^--^^ MG 1 *3 J;t>'^ 
50 -^'MG 2(0 hz-w^lg^fflTm 1 *, Tm2*5rI3:^L 
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fcmts ^-^MG KOmi^^M (;^7":y:7*S 3 2 0) 

"a^JiOo Z<D^ — ^MG 1 2 (DMW^ 

m\t. mi'M'^i^i^^^'r ^yy'S 2 2 0:^XV'S 2 2 2 t 

1 03jiJfWyv-f^>*3j:(>'[a 1 Sdf^iJ^i-a-t-^MG 2 

[0 15 5] ;^7^;y:7'S 3 2 0*5it>'S 3 2 2 CO^jagCT) 
:xvv^> 1 5 Otig^EeSaN e y >• 

r^'^n^o ^c^4b\ ^-^MG 2C0 

(iSTm2*i^. zc>'::/>'i 5 0-^^— ^ y ^i^^Ste-t"^ 

[0 15 6] -^CO^. 3i>v?Vl 5 0(O$!j?»*a^lC^ 
0. iy:7'S 3 1 5T'»i±i$i^fc>^^ h7W< 

^16 8lctii;tJi-'5^^t-i':). ::c>v>-> 1 5 0 co^SA 
^^aSrfl^L-C. 1 5 OCOlB]|ca§r±f£@^ 

lElf^ifeN e >MC^^$i^a C^T'^^^^'S 3 2 4) o 
[0157] ^<0?^, ^i^^v^V 1 5 OOlHl^aN e 

m^mm • ."SikB^.^su^^^sr^^TM^^LT^^^^c^^^i 5 0 

<Di^^W)^rM^-t^ (;7.7"^:7's 3 3 0) o roj,^;f^-oSW 

wtlc/^a;6^ S'lJiSJCPU 1 9 0;<)^^>il{f 

(Cj;*:) EF I ECU 1 7 0 tcjg^^il^ft L. i*^.if^-Ptt^* 

1 5 \t^h<omW%MM.-^^ ^^-1^^ ^ 1 5 8lcJ:^,^,;>< 

[0 15 8] :zCDm2mt}mXlf^. y^Ty-y'SS 

2 AXlBl^mm'im^^^^^M^^ikn. :=^> :y>l 5 0(D\B} 

iPj^i-^7":y >^'S 3 3 OX:^>i^> 1 5 O (OilhW) 

^Tmtx^x^^^fzr-. mtcj$^x.T. mim}^m(D7-^T y 

-7'S22(^i6^-(JS2 2Shmm^. 3lK^C:)^>v^> 1 
5 0 coiHllEificN e i iKiScN e -1' J: 0 V ^;6^^;^- 
LT;6^b. ^^-v^Vl 5 0(O*fertij^P;3*i^i-'5tf?i*«l: UT 

[0 15 9] iii>-v>l 5 0(7:>*j^tft;6^BH*&$il-^«l:. t 
(Dm. m2 ACD^^T -y^S 3 3 2\zmmtm^ . UiWB 
S 1 8 OOfTjlJPC PU 1 9 Oii, :x>'v^> 1 5 0 <DiM^)) 

n s, Tec r 5r^n^';?^ai 11^^ 5r^7^c^ 9 o en 
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•=e-i^MG 1 hyl-r^'li^iiTm 1 ^MC. hyi^^T 
e n s L^U^/cS^ft-Cfe^fiSO ^13:^1-^ (>^7^:y 
>^*S 3 3 2) ^ — :^MG 2 0 h;l'^Jt4^(ttT 

ni 2 *tC. hy^^ T e n r SrH L fU^fcSSH-Cfo 5 
:J^Jg^(ST r =1^ 5rt2:?EL (^^^X i/:7'S 3 3 4 ) . 
yt^Ji^(ii:§rfflV^T-=t — ^MG 1 , :^MG 2 CO#$iJ 

'm'k\l^lb (;^7":y'7*S 3 3 6:J6J:I>'S 3 3 8) c 
[0 16 0] mi^x.-^>^J>>\ 5 0CO$HjiSl^^^^7^j: 

0 (>^Xi/'7'S340)o w wTii, ii:>v> 1 5 0 

10 y.Tyy*S3 \3xWLl^^i\1'^^Wamm^^ '^^ 

^.'(Jy^Tyy^S 3 14 -Cf^fe^nfc Btl T e * 

(=0) cOil^iE:^^-^ > hT'^^315£$;ei-6 J: ^ b^i-^ T 
e:^6<tc>'l£li|S^:icN e ^^SOP^n^c ^f^^tll-li. U\^G 
PU 1 9 OTi^fjilff (cj; '9 EF I ECU 1 7 0 l:iJg.T^5r 

5jt-mL. i*^^4p*it# 1 5 1 ii^h(omwm.nm.'^y^'^ y v 

yWVl^y' 16 6a or?^S§rtgM LT. hyV>> T e ;6MiS0 
[0161] y^T yy'S 3 3 6 (T:*^— :^MG 1 (O^J^^. 

20 ;=^7"5/y'°s 3 3 8 i^MG 2 oaW*5j:i>';^x ^:7' 

S 3 4 0 CO 1 5 Q (Om^'^Pi^k.f^h ^ <Oy' y ^-^ 
>57 y ar'ir 1 2 0 djoft^^i^Blli. H 2 6 IcC^iJ.^i"^ J: 
5i;i7te5o [12 6t;i^-r± M^ittiR±i-ti bvi-^ 
i:iTv2^\^m^^^hh\>\^. mMMo^\x.\'^m^^^ 

^>v^>l 5 OCO h/V:?'Te^oJ:tKMS«S±(;H^ffl^ 
^^Y)V^m^O h^^^a Z.(D'i^^. 3i:/v?>l5 0(5 

gUlEJfeiS^N e * <7:tlH]6c^X' hyt-^ ;6Mfi:o co3lfiiftfig■C' 
[0162];^7"iy:7'S34 0(O%'ii^'^7^^h. ^(O 
30 ^^CO;^x ^/:7'S 3 4 2 J£Af^O^^-T:\ ^>v=>15 0c7:) 

[±1::^ iv/i-^ T e -^[^ot^hy-^ yy'^ 3 i 3 -efx^^ 

[O 1 6 3] |i^L< t^. ;=^.V^:y:7'S 3 4 2 T% ^-f . @ 
h/U^ T e >^'jJS^hfflAT e >^ ^) ^ > Hi"^ 

S^iScN e H= T' h yW^^ @ h ^'V^ T e * <Oilfe:|^J® t ^cC 

:7°S 3 4 4)c ^^T'f^. BWM^M^r<i e t y^ y h 
juy<yvyyjm 0 a 1- (Dmiih^'A^k^^^-X ^\<^ys ci't.Sr 
^0 5'i=!)ROM 1 9 0 b Ci-x- :y L-Ct£lf. L-r*D#. y-^r- 
yy'S3 1 3X^^'^\^fzmW.mm'^ e ^^(THm^^^f^L^-t 

[0164] ^£l^-C. ^— ^MG 1 (O hyi^^Js^filTm 

1 l-^-^MG 2 (T:) hyW^it^fETm 2 5r^;^x^'n 
S/Ei-^^'illl^^T^J^ ^ (7^Xi/:7*S 3 4 6, S34 

8) o CiXb h^l-:^Jra^flTm 1 T m 2 t'cO J: 

[0165]>^X:y:7*S34 6 £0iEftiJI^4B (t 5 
50 (1, [1 2 6tC;;?:'tt)(7:5T*?^o :3i > i; > 1 5 0 <D fil:^; h 
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# i: T^^Ti 5 j^ffliit-'CO^co^^filco^fetc J: i; , 

mm^S±(D Y;\^^ T e ^= s tMSMR±0 hvV^ T e 

s:Jb*J:U:Te * r ( 2 1 ) *5 J: ( 2 

2) fciJ:oT*^:>^n^o 

t 0 1 6 6 ] 
[»1 3] 

P 



40 



Te*s = Te* x 



1+ P 



Te*r= Te* x 



1+ p 



(21) 



(22) 



[0 16 7] K1^#.«;i^rc04ftfllT^^T'fo^/ci^)i:i 
mmMs:t\^\X. h^v^ T e * s ^;6^^i3l:T- 
f^. y >^^'^i^$d]i 2 6tctti;ti-t-5 hyv^T r ^I^C^ 

hyb^ Till 2 tl^—^MG 2 J: Dl^ffi^-tta ^ i: i,zfj: 

©T^^^n^m^^-rvW^'Prn 1 1 2 5 

^m^^^-^Jt^^ P m 2 ^mtl t LXV^^^^^^Ul 2 6 

[0 16 8] r 5 t/c:: t;^^^. $lJ^fl)CPU i 9 oti. 

yy'-S 3 4 6 X\ ^— ^MG 1 CO hyU^fg^fETiii 

(2 3) icj: i:)3a:iLXftS'yti-5 cL'^lC. ;^ 7^ :y 
S 3 4 8 X\ ^~^MG 2 CD Iv/l-if Ja^flt T m 2 * 

^-^j'lzsft^- ym\:^^\^^xmwMR±.\ufm LTu^5 

lv/L'^Tni2 (=Tr=lO ^ ±t£i^ffl ^i^^d Mv/l-^ T 
e n r i id^-l^V^T. (2 4) J: »9 ^ttl LXISS 

[0169] 
[?rSl 4] 



Tml* *-Te* x 



1+ p 



(23) 



Tm2* — Tr* - Tc* x — I— 
1+ p 



(24) 



[0 17 0] ^(O'ik. :^7":y:7-S 3 4 6:JoctI>'S 3 4 8 

TlS::^L/c:&^t^^i:Srfflv^T^-^MG 1, ^-^mg 

2^D:&flJ^a|)-^^T7il^ (;^X:y7*S 3 5 OioJ:I>'S 3 5 
2) . 1 5 otoSfJi^i^^ertT^i^ (^ 

10 7^i/>''S 3 5 4) o :y 3 5 4 Xf^, 

5 0 1^. ^yys 3 1 3Xt$^^ilfzBWMU^^ e 
^^ie^V^Tsy' ^yy'S 3 4 2 TtSl:^;^x/c ill hyu^ T e 

;^-e>iifti-<t EF I ECU 1 7 oi^m^^^mmL. m 
nm^^ 1 5 1 :^^b<omn^M^&'^^^ y h/w^/i-y i 

6 6a cDMig^tiMLT. h/l-^ T e /i^ g^ti hyU^ T e 
* -ClHl^^N e g^l Spiels N e * ^i^o J: ^ t;i$iJi^^ 

20 [0171] y^y'yy'S 3 5 4 -e^>v^> 1 5 0 <D%\VM 

3 1 4XlS:^L/c!7 — ^>^'g;^hyl.^WTe ^iCifL 
fc;6-^;6^§r*iJ^-r5 i:^"?^ yy' S 3 5 6) ^ r^r% g 

y^T yy^'S 3 A 2\^i^^^ mmVjX^^T Q^^Wb 
iAT e fctttiSLT. 3 4 4 L S 3 5 

[0 17 2] — >'.xy:7-s 3 5 6x\^n^Yj^^r 

e *;65 17 — ^>^'g;tl hyU-i^ WT e * i;iit t /c i 4^IJ^$ 
30 ix/c^-g-icijj:, ^J^^C P U 1 9 0 fi, ^^v^VlSOO 
ttl;^ hyl'^ T e (Dgtl hyl-^ T e ^-^COl^i; i^^(Dim 

[0 17 3] i^±Oj: 5 i-+t^^ix^c^>v^>^§fKj3iiJP 
0?im$ii'^^>v^> 1 5 OtD^^Kjfi^COlH] 

r, ^>v^> 1 5 0 <^)aS::0 hyV-i^ T e , 
;>cn#;?] (.S;A:^) <^ , mW^Mimx . 3i>v^> 15009 
l±j;^ IwU^Te, ^ — ^MG 2cOf±l:^ lwV^Tm2:^J: 
40 Uv^EIPiiM 1 1 2 CO h /U:^ T o ^OQji^n^grft ^^(1 2 8 

[0 1 7 4] 112 8iC7r:-tJ: *^ffi<Jf'()<D3i > 
15 0(i, ^ — ^MG 1 :foJ:Ij;^— ^MG 2*;- jzoT^^ 

H^iz^Lx. y hywy/uynBsre tmm\^mw^i'^:i 

t{tmh:^J-^Xh^o -^LT. ^>v>>' 1 5 OcDHte^N 
e gt^Efi^lSiN *T^>v^> 1 5 0 cDii;;^? hyU^ T e 

50 ;^t5fiio(D«fS(:iT. mMmMmmis j:u.'^.^mmM'm^ 
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[0 17 5] Lfzr^-oX. ^£7:>B2^ffif?iJi::J:nii\ ^ 
>>^> 1 5 OcOif^ib0tl-:J^i'^'C. 3i>v^> 1 5 ocottl;^! 
hyP^ T e i^mOVh^^^h. :^>'i>> I 5 0 

■So 

[0 17 6] ^/c. ID2 8t3^-rJ: ^>i/> 1 5 

0 co^^S^jf^. u^vc/^^OHti;^ V/i^^ T e ti#'*t-ti:'^L 

(^ai;^ hJl^^T e t^— ^MG 2(^0^;^ hyUi?Tm2 t 20 

(^M;^;6M^ffl-r5i?ibtti i 2 (t:) hyi-i^ ^c^^filt 

— ^*7MG1, MG 2;6^ib^>-:/>^ 1 5 0 d-lj^Jt^Jft^at- 

[0177] 3 . 
ltt±i=¥-Y 1 2 8 Sr^TLX^— :^MG 1 t ^ — i^MG 2 ^ 

<7:)PB^;6^b^f9 i±iL7t;?/N 2 9 c^^??JWXfc5K:^J±i:^ 30 
^^1 1 0 Alc.^-ri5(-. i; 1 2 6 5r5Siii 

J: 5(3. 1 5 o\m^hy"7^-^ y 1 20, 

^MG2, ^ — ^ViO\(Om\^^l^^^'^^^^^^ 

i < . y V'i^'^'i'^ 12 6 Btt^^^fdit-ra^^^^^*? 

;f3$r^> 1 5 0 1'^— i^MG 2 ^c7:jFp^7!)--ibEr5t'9 .'ili- 

[0178] ^fc. mz\ C->^l^W\Xto^W^ti\^t^^^^ 

1 1 0 Cl:i^i-J: ^— ^MG 2COu->57 1 4 2 5r 
;^ ix-V h 1 5 6 ClBxa^i-tta t <i: :3i>i/ 

1 5 OfMTii^b^-^MG 2, :7'^'t^^ y ^'-A" 1 2 0, 
^_>^MG KDRilc/^a J:5l-^-^MG 1 .Ir-X— i^M 
G2 tOS£S^^HL/cW;«t LTtiVV rOlglCOA 

[0 17 9] miSi£f^'J-^ai2|i«Eg^iJ^fcii::nbt7:)± 
IM^f^J (Si;':il±l^^Si 1 OA-i 1 oc) x\t. so 
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7^^^ y 1 2 0(^:7-9^^^ ^)^-^^)r\2AK^y 
>^'y^yY. \ 5 e^ss^i-a t#tcif>^-^-$4l 2 5 
Ci^-iJ^MG 1 ^r^g'&L. y >:^'=3E=-t$rtl 2 6SrSEii3$di 

1 1 2 ^^w-r5f[3b;^eit^''V 1 1 1 dii^stm^-t 1 2 

8 ^^LTS-g^L/cPiN :7-^^.^y^*^-l 2 0c0 3$4ltC 
^L. :^y>^v^-V>^bl56, :^MG1, ffij:^^ 
ig:3e*-A" 1 1 1 Sr$Df^?tt5m^^t:>'^'C'^n'D tTt <tv\ 

[0 18 0] ta^. ±'^(D^mi&mX\t. ^-^MGl 
J: y 12 6 (DjmPMX^ s 5r @11lH]fEISN 

s ^MCMIffi'a^i:t-i':5^>'^>'l 5 Oc;5lHieSfeN e 

G 1 l-<t y ^^^'^^^ 12 6 (7:)lH]te?SN s 5r §1^0^ 

T e^BM hy^^ T e ^^{zM'i&'t^ h<D^^^:zt tX 
m^-v^V 1 5 0 (?:> h/Vi!^ T e t E^^N e t ll^g 

r^»;&^ a ^ Xfe a o 

[0 18 1] #^J£«X*t. ^-^MGl*5i: 

^zt— :$^MG 2 (;iPM?f^ i^!Kl^^M ; Permanent Magn 

et type) mMmw^m^ m^^^fctK lE^mi"^^ xxj^:brf 

C^g: y y ^ ^ ; Variable Reluctance type) 1^ 

[0 18 2] ^avMt. ^-mmmxyx. m\^x.v^m2 

(0%mh]^U 19 1, 1 9 2 t LX Y'yl^'J'y^^^ i^y^— 

Yy^-yi^y^^ ; Insulated Gate Bipolar mod 
c Transistor) -(>y<-'^^. y ;^ ^ Z//^- ^ 

HJEPWM (^<yl-;7.t)gg:f|§ ; Pulse Width Modulati 

on) :^jff?rS^>^<-^ 

[0 18 3] ^/C. /<i/7^y 1 9 4 t LXIi. Th^<y 
-r y , N i MH^< y 7- y , L i ^< 7^ y i'' $ri^l/'a w 

tfi^X^^oir^. y<yf'V 1 9 4 (cf^c:x.X^-^^^->:37 5ri^ 

[0184] 4 . ms m&i¥i 
(1) v^z^rmis. 

[0 18 5] 113 2 \t^^m<D-m s oyMMmxh^bi^hm 

ja}Z2comiBMJ«5r/T:i"tffi^lH]. us 4^Sfli:f3i^r3>'hD- 
^ C C ^ 4^ ' i - m ^ 6^ ffi ^ f^J ^ -1' ^ ° ^ ^ 

[0 18 6] wCt:)*:^] (^^-t':7'y y V^^Wi) (a^L 
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[0 18 7] iS^g^TJi^S^ffiswil. 5:r^3vbn— 
c -c% ^ > > E G CO Hi G W h m®JfifeNHP.'J 

6 ®c07lc^^^:e)- b ^i: a ^ - ^ t 3 a ^ 

- ^ t J: ^ ^ S'^^' ^ V- 1/ ;^ ^- 
ffl^n5o ^m=(SGi^mK)^tMtmi^<^4it7^x^^o^o ^ 

7X^2^m^. i/K5yi5^;?^§im?1il't£t'<?^*^2i?;m?te. 

[0 18 8] t-^t'-^m^<r>'^m'r:\t. ii^^ iifg^jO^^S^ 
fi s w(i:3i > E G CO ai:;^fi i: ^mffllG ^ 
{iLSi^-L^'9m^b:^xxi6<; . iiivv^:/EGOtti;^l-J: *9 

^^*gG;6^Sgtb$iX^^':y-r ^ B Ttc^m;6^^<f 

>EGiimsi)^tM(D/<:yT- y t Lr^l^bn5c 
[0 18 9] ^^*5. ±fsi^r^^^^*^asw^zJ:i^n\ ^ 
^ > E G CO idj .ti W) t mSb^tM i: ^iS^g-r 5 liim t--^ *:? 

;^5zn>v^>'EGtotli;^rll^]^-eii^:^^5r i:;6-b. Ih]K3S 

co[H]^SSc5r§^*J6t)t-SiJiff-t*6:i t ;!»^"C#5c BP-^. JS^^ 
HjDJ^^y^S ^ s <t *9 ^ > V/ >- E G o i±i;;^i$ili t mfftl^^ 

w i: (d.^ rn>v?>EG(0{±i;^$r-^l- 

^v^>EG^O[H]^c^^-^5^Hi'J6^^-*J^ffi■^ ^ i Ti^-C't^o 

[0 19 0] HIS 3tc7f:i-j: ^:^':^>'EG(7:)Si^ 

^6 1. :y hyl'T:^^^^:^^-^ 6 2 a Ci J: r?aF^^5E 

6 3:b^J:(>':^v^:^>EGi:ii^.t45rtM^i- 

[0191] na^^iisse 0 <^:^rfrpilA$n6!SA^^ 
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.:;c$n. :3i>'i/>EG^arSEBi$i^^o JfS^S 6 5 F^T'^fc 

[0192] ,'?.;k:7-y i^' 6 6 (Ctl, ^ h y t'^-i^ 
7 1 5r^>tT-i' ^ 7 2;i^bcoig^JE;i^WAD$i^s 

y'A^y^) t'rL->^ 7 1 ^72 

t(OT% ro-r h y t'zL-^ 7 1 i[£]|cl^2 
4 ^co^<yu:^m-^'^m;^-r ^iHliEfcir 7 3 ;^^l3:(t b 

[0 19 3] ^/t. 3i>':;>EGC0®^ilK6 0 Idfi. 
;?.n h./w<,^i':7'6 2 (0|S:tt bixtcSi^iiS§$ii5>&2l£l 

y<;^iiS§7 5 I s cv 7 6:6Sl5:ttb^^TV^5o 

iscv76ii. y ::iTy uy-r Kic<toTW#ffi;i'^*J 
»$ix^ii53i;S^tti-^ix^c^{$:§r<ixT*5»?. rco# 

^^*ffiS?rigm«t^^JW-t-^o rcOJ:5)?;ei SCV7 6 

ix^y^'o y hyi^r^^^^— ^ 5 2a -^^m-t^^hf^ 
^>i;>-EGcOT-r Ky :^:^'»#«7:»PilA^^a:Sri^ii 

[0 19 4] rOC/VEGt^H. cOilK^cflS ^<^ttli" 

y h/WVP:7*5 2<OF?^S^|^ttS-r^i:^t-;^^=^ b^^^' 

((33 4) ^f^^Lfc;=^c:? h^-^^^^'v^v^a ^"i^S 

1. pj^^il^e oicifii5:$n-CP^A^M (Pii^) 
^:|^iili-5®^r^ir>1f8 2. fS«.cofi5r1^1±li"^^T 

-7P;^_^8 3, '>y >^':7^n :y ^ t^iats:^n-c/^ai7K 

^^§r1*aii-57Kr^ir>1i-8 4 . Wt^^ilSSe 1 \z.U^A^ix 
j:tK:i:fS]C03iig^1^tH-r5*:3iir>i^8 6^;^Mi;ibn 

-c^r^=j> b o — y cc{;i'A:^:i$-^i'5o 
40 [0 1 9 5] [E] 3 4(c^i-J:9i::. B£n^n:3> ho— yC 

^ (C^S o T > E G ^fi^^J^^Pi- 6 /c ^:^(D%mMW^ 
SI?rS^Ti--5C PU 9 0. C PU 9 0 T'^ffiy^S^>0;S2r 
^ n i- a * ^ ^ ffiy iW n ^' 7 ftiy P r — ^ ^ ^ 
^^6t&^^*^$i^/cROM9 1 . [^)c< c pu 9 o-c#firSS 

-2f $ii-5RAM9 2. t^'-^5r{?c 
:?'Ti/:7'RAM9 3, ±f£i|if35lH $R 5r A;:^ 

50 i-aA/DnVy^-iJ' 9 4i^J:TJ'A:^*aS(Hl£S9 5. C 
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PV9 OX-(DmW^mi^ft^^XP^^-y V.'\^Ti^f-^=^- 
6 2 a , m*4«W# 6 4,1' i^'i-^ ^72. 1 S C V 

[0 19 6) r(73^3^tfiifir!)lC*5l/^-Cll, ^ ^ LTfllfife 
$ n.fc ^P) > S o - 7 C C J: o -Ci*.!|'4''iSt^ 6 4^ 

[0 19 7] (2) ^>i^V*Stb$IJifll 
^> v^^'*feS)t)*J^»l-o^^-C, ^^CdSftP^-f-^o 1213 5 IS, 20 
»:i553i^hD — 9CCOCPU9 otcj: fj^tr^ix?)^ 

[0 19 8] CPUS oi^m^^mh-ti t. *-rm=i£ 

:/EGro[Hlte»NE;i5 roj T-fc D If it LXV^;5^^S!i•^ 

(><.xs/7*s 4 o 2) , 31 v-::xi^EG(73i&tb^#:4^^2: 
L-CV^SA-S^;^.^ (;^7^^7'S 4 0 4) ^mm-t^. 30 
USSfJiJ-r-ti, 3i>'v=:/EGii#e.mi!)«M(75«2f.?5mffl 

# ICSES* $ H'S Tt'tttrfc ^) jilE3i:^-:;>EG 

8 0 7!)5:;*->'«fii-C*5<3A^'Si't,^<1^i-t^. ^ 
n b cD^jt-;!^??^ $ i^'i ii-n(4\ > 5rr*T-r 

[0 199]—::'?, ci'i-bccj^l+A^fiK^i t-C3^>-:>><'5 40 
ihmm^^^ t m-^ $ n/c t # i-14, ^ > E G <D*& 
mmm^m'a-r^ yys 4 o e) . 3i>-:^>eg 

1 14. iSJfe'ijOft^^-S SW$r^>-::^>EGCO!il 
t mSbtSMt 5riSS£-r5fiEl-«I "3 jft;t S - t Tfc 
5o iS?g^j)]}^igSswl^*j^^T(i. ai^^c^vE G(Oi±i:'3 

iai(D^^Tl-J;'5!IE9y)tt i 7 (^|o]?£5r3:>c^>'EGicex. 
5^^ilt8^-^5D'9J^^x.5r t ^j5T-tS= w<DSSm, :t>v=>' 
EGO*fe®biC!ei.®^j:Sif!)br^;45fl&35:^H^o ^<^^ 
®)^|r*3^^-Ctt, ltt]a:L/cJ;-?lc. iD]ilE3ii£OT!S§lvSr 50 



HSi-^riT-, rc^v^v-EGfTJHefStSrSMiiJfitll-SISBS 

•far t;45"5lHg-C-*)5o 
[0 2 0 0] :^7":y7*S 4 0 6<©*^7ar,T*^^)t^>:V^ 

;j.xj/7'S 4 0 0l:i-CA::'3Lfc^Pitt$RA^b, ^> 

i;;>EG(o*fefbB#i-*3(to Bisti-ST-r K'HajesfeT 

NEt, ^rogllT'l' KyHH]teSfeTNE2riFlt}^1-5(Olc 

0 8) , f^jWictt, 7Kja-fe>-9-8 4(Ot^ai)SmicS<3< 

v;>E G A5*5*^iX-CV>5m4*l-ftii'^*fe®*'^*t=^*5lt 5 T 

^ KyHsl^i!tTNE5r*J^> ^'bl^iv ^COT^ KvHa^c 
tfcTNE>!i-C:>B1f,55AS^fiTQSrSEi±l-to„ tuis. B 
:^!RAS«lSTQ^^!lli-2)ll^«-li, T-f K./UHlilEmT 
NElC*DxT«R^ra-fe>1^8 2(73t^ttSSSm^fflV^-CSiA 

S 4f KA^^fiT Q Sr** S w t ;i^-C-# So 
[0 2 0 1 ] iSEv-'T, (H]te3«SI)§S^v*3j:t>'i scv 
7 6lc±f£@11T-Y bVHH]«clSTNE*Jj:t>*@^SiA^ 
^fiTQlc£-^i/^/cSEib<t^Sr!±5:'3-r5 (;^7^s/7'S4 

1 0) „ s*^ffll-ll, Bmr-^ hVUHJISifeTNEd^tj^* 

X\ ^>'v?VEGSreiir'r bVHH]|E«itTNE|ci54^iJ6<3 

\cmmmmi-^o @ifpjiA^^STQics<5<M 

^^ft(DSEtb^t-§■§: I s CV7 6lc|ll:/3-r2)r tT-, is 
CV7 6<D|iga^pgnU-C:^:/-:»EG(D?»A^Mfi:?r 
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